Autogenetic effects of muscle contraction on extensor gamma motoneurones in the cat.
The effect of isometric twitch contractions of hind limb muscles on the discharge of gamma motoneurones has been studied in decerebrated cats with thoracic spinal cord section. Contractions of flexor digitorum longus (FDL) or gastrocnemiussoleus (GS) strongly inhibited the background discharge of their homonymous gamma motoneurones. In contrast, contraction of FDL generally caused less inhibition, or did not affect the discharge, of the synergist GS gamma motoneurones. Both the autogenetic and synergist inhibition were considerably weaker in decerebrated cats with intact spinal cords. The inhibition lasted 20 to 50 ms and occurred principally during the rising phase of contraction. It could be followed or terminated by a weaker period of facilitation during relaxation of the muscle. Shortening the muscle so that no active tension developed during contraction either abolished or substantially curtailed the inhibition. We discuss the probability that the inhibition is a spinal segmental reflex brought about by impulses generated in Ib afferents of tendon organs. The inhibition is under tonic inhibitory control in the decerebrated cat when the spinal cord is intact. Unlike the Ib inhibition of alpha motoneurones that of gamma motoneurones has a particularly strong autogenetic component.